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INTRODUCTION 


Analgesia is meant to reduce the pain produced 
by surgery* To fulfil this requirement various drugs 
such as alcohol, opium, hashish and beCLladona have 
been used in the past by the Egyptians and Chinese 
for the control of pain during surgery nhen the anaes- 
thesia was not known. 

Since W.T.G, Morton has given ether Inhalation 
for pain less surgery in 18 A 6 the speciality of anaes- 
thesiology has undergoes tremendous development. 

Presently there are various anaesthetic agents. 

Ether still stands out as the most commonly used anaes- 
thetic agents in our country. 

Discovery of hhiscIo relaxant is another mile 
stone in the development of the smooth and pi*olonged 
relaxation during surgery and anaesthesia* The safty 
of any drug depends on a thorou^ knowledge and apprec- 
iation of its full effects. Much work has been done to 
evaluate the various drugs for the safty of the patients 
and their effect on various organ as well as body metabolism 
As far as ether (inhalation anaesthetic agent) is concerned, 
the recognition of the injurious effect of ether on the 
liver and protective effect of hi^ glycogen against these 


phenomenon together with Manns observation that anaes- 
thesia causes breakdown of liver glycogen which precepi- 
tated in the form of increased level of blood sample 
due to the effect of general anaesthesia on carbohydrate 
metabolism. 

It is being increasingly realized that several 
factors related to anaesthesia and operation, such as 
apprehension, nature of induction, h3rpoxia and hyper- 
capnoea, and operative stress, might significantly effect 
the blood sugar level of patients during surgical 
anaesthesia. 

Hence it is natural to have curiosity enough 
to look into the subject to have enou^ information 
as to how much alteration in blood sugar is resulted 
by using the ether and the Biuscle relaxant seperatly 
and have the knowledge of possible cause of such effect. 

During this work an attempt has been made to 
arrive at a conclusion on t^e mechanism of production 
of alteration in the blood sugar level by ether and the 
muscle relaxants when they are used during general 
anaesthesia for surgery. Having all these facts in the 
background, observation on blood sugar were carried out 
at this institution. 


At the suggestion and ground plan of Prof, U.C, 
Sharma Professor and Head of the department of anaesth~ 
esiology, M.L.B, Medical College, Jhansi and with the 
day today guidance of Dr* A,K, Gurwara, Associate Prof- 
essor and Dr, P, Sahi Assistant Professor, Department 
of Anaesthesiology, M.L.B, Medical College, Jhansi, an 
humble attempt has been made by me to observe the effect 
on blood sugar during general anaesthesia using ether 
and muscle relaxants (Pancuronium, Vecuronium and Gall- 
amine) with special reference and careful consideration 
of the fact reported by others. 






MATERIAL AND METHODS 


Th® present study was conducted In the depairtment 
of anaesthesiology at M.L.B. Medical College and 
hospital • Jhansi (U.P.) during year 1991-1 992 t with 
the aim to study the blood glucose changes during 
general anaesthesia in patients undergoing surgery. 

Fifty adult indoor patient of either sex between 
20-60 years of age scheduled for various elective 
surgical procedure coi^rised the material for study. 

Patients were devided into fo\ir groups of 10 
patients each, depending upon the type of anaesthetics 

used. 

Induction of patients of each grot^ was 
carried out in the same way by thiopentone and suxa- 
methonium for intubation. 

The maintenance of anaesthesia was done as 
follow:- 


Group I 

Og * ^ 2 ^ * Ether 

Group II 

©2 + * Pancuronium 

Group III 

©2 + NgO + Gallamine 

Group IV 

Og + ^ 2 © + Vecinronium 


patients having any respiratory renal hepatic or 
cardie vascular disease were excluded from the study. 

All the patient were of physicaly fit belonging 
to A,S,A, grade I or II. They were thoroughly examined 
preoperatlvely as to their clinical fitness. Routine 
investigation alongwith relevant special investigation 
were accepted for the purpose of study. 

An informed written consent was obtained from 
every selected patients and they were kept empty stomach 
for at least 12 hours before the induction of anaesthesia, 

Premedication consisted of in;3ection atropine 
0,06mg intramuscularly 30-^5 minutes prior to the 
induction of anaesthesia. 

But first blood sample was taken ^ust before 
the premedication. 

Vein puncture was performed with an 16 or 18 
gauze I/V canula under proper aseptic condition. Any 
intravenous drip of Ringer Lactate or Saline was 
started. Dextrose and Dextrose saline Infusion was 

avoided throughout the study period. 

Just before induction the Ilnd blood sample 

was taken after recording the pulse, diastolic and 


systolic blood pressure. 
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Preoxygenation with 100?6 oxygen was initiated 
3**5 minutes prior to the induction. Induction of 
anaesthesia was performed with the sleeping dose 
(4-6mg/kg body weight) of 2.5% thiopentone sodium, 
slowly till abolition of eye lash reflexes. Intubation 
was done with proper size cuffed endotrachial tube 
after injecting suxamethonium in a dose of 1.5 to 
2*0mg/kg body wei^t (80-100mg). The patients were 
connected to the Boyles Machine using Mapelson *A* 
circuit, and ventilated with a gas: oxygen mixture 
in the ratio of 60:40% respectively, total gas flow 
being 10 Lt s/minute. 

Intermittent positive pressure ventilation was 
continued. Illrd blood sample was takenout after 
intubation. 

WATWTENANCF. OF ANAESTHESIA 

Gro^ I (Ether group):- After connecting the 
patient with Boyle- a apparetua anaeethesia was maintained 
with O 2 and H^O {A0:60) and ether was started and controlled 
ventilation was continued until the spontanious respiration 
resumed IVth blood sample was taken 30 minutes alter 
intubation and adminstration of ether. 
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Group II (Pancuronium group):- In thia group 
ether was not used. After connecting the patient with 
Boyle's apparatus positive pressure ventilation was 
continued. When the effect of suxamethonium were com- 
pletely then pancuronium was given in the dose of 
0.1 mg/kg body weight intravenously to keep the patient 
relaxed and controlled ventilation continued, top up 
doses were given when required. 

Group III (Gallamine triethiodide)s- In this 
group gallamine triethiodide in the dose of 2mg/kg 
body wei^t was given intravenously after the effect 
of suxamethonium was over in the same manner as in 
case of group II. Controlled ventilation was continued. 
Top up doses were given when required. 

Group IV (Vencuronium)j- In this group the 
patient recieved vecuronium in dose of 0,0Qag/kg 
body wei^t intravenously in the same manner. Top 
up dose was given wh«i required. 

Supplementation dose of fortwin and phenargan 
was given to maintain the analgesia during surgery , 
but hyper or hj/rpo ventilation was avoided. 
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REVERSAL 

Reversal of patient group I was spontanious 
after the with drawl of the anaesthetic drugs. For 
the rest of 4 groups the reversal was needed as 
follows:- 

At the end of surgery when there was return 
of flickering movement in rebreathing bag the residual 
relaxant were anatogonized with 1 .2mg atropine and 
2,5nig neostigmine intravenously in all groups except 
1st group* 

Patients were extubated after establishment 
of spontaneous respiration* Suction was done for 
clearing the oral cavity from secretion ^Just before 
extubation and after extubation. Patients were oxy- 
genated with 100?S oxygen for 5 "to “lO minutes after 
extubation. Post operative sample of blood was collected 
as a fifth sample* 

Blood glucose estimation was done with the help 


of glucometer 
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REVIEW OF LITERATURE 


Anaesthesia was not known prior to 1846 
althou^ the anaesthetic properties of ether was 
already di scribed by Faraday in 1818* 

The use of ether in 1846 by W.T.G. Mortan 
opened up a new era of painless surgery with the 
help of drugs (Price and Dripps 1965). 

Before this event, chloroform was discovered 
in 1831 in United States France and Germany simultaniously 
but was successfully used as a general anaesthetic 
by James young Simpson in 1841* After that throughout 
the most part of world it became the anaesthetic agent 
of choice* But due to outstanding demerits of chloroform 
anaesthesia, like, fall in blood pressure, cardiac 
arrest etc, it became less popularized and some 
workers termed it as a dangerous drug due to its 
delayed poisoning* 

By 1894 ether gained popularity due to the 
introduction of open ether by Jafferson In 1872 and 
just after this in 1874 Clover Introduce the gas 
ether sequences. But the open ether technique reaches 

America in 1895. 


JO 


When the pure sample of cyclopropane was 
prepared and tested by Hewer and Hadfield in 19^1 » 
it proved to be more potent and suitable anaesthetic 
agent due to cheap cost noninflamability and little 
depresent action on respiration blood pressure and 
cardia output. 

With the introduction of newer volatile 
anaesthetic agent and muscle relaxant popularity 
of cyclopropane declined. 

Krantz and associate (1953) evaluated the 
anaesthetic properties of trifloroethyl vinyl ether 
and used clinically in 1961 . He found that this 
compound have a low blood solubility lack of irritant 
action and marked analgesic action while inflamability 
and respiratory depresent action were its draw back 

(Conway 1965)* 

Although this agent had broad useftillness as 
an inhalation anaesthetic, in cardiac surgery, neuro- 
surgery, pediatric surgery and obstetric anaesthesia, 
but it became less popular due to almost simultanious 
introduction of Hallothane, which was synthesized in 
1951 ^Tu d examined by Suckling in 1951* I't ^ safer 
anaesthetic agent* 
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It became more popular due to the smooth and 
easy induction rapid recovery and absence of irritation 
and minimal nausea and vomittlng and above all its 
noninflamability (Johnson 1956, Bryce Smith and Bums 
et al., 1957 and Aba^jain et al., 1959). 

There was tremendous advancement in the field 
of anaesthesia with the discovery of muscle relaxant 
beside the inhalation agents. 

Tubocurrarine was the first neuromuscular 
blocking agent which was first time discovered by 
King in 1935 but it was clinically used in 1942 toy 
Griffith and Johnson (Griffith H.R, and Johnson G,E, 
1942). 

This drug was first used for abdominal 
surgery as a muscle relaxant in 1946 by Harroun in 
Britain (Harroim P. et al,, 1946) and was established 
toy T,C, Gray and John Halton of liverpool in great 
Britain (Gray T.C. 1946). 

After the introduction and establishnent of 
tutoocurrarine the pharmacologist throughout the world 
sought for synthetic drugs with a similar action and 
properties to that of tubocurrarine. 
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As a result of this search gallamine tri- 
ethiodide was synthesized and discribed by Ewvet in 
1947 and used clinically by Huguennard and Bon® in 
1948, in France and by Mushin and his collegues in 
England in 1949 (Mushin W.W, et al«, 1949). 

After this there was the chain of the various 
muscle relaxant come into light day by day. 

In 1948 thonium was discribed by Barlow and 
Ings and it was clinically used by Organe in 1949 
(Organs G.S.W, et al,, 1949). 

Denial Bovel and his coworker of Paris intro- 
duced two muscle relaxant or^ gallamine ethiodide in 
1949 and other suxamethonium. 

Suxamethonium was first used in anaesthesia 
by Von Daldel of Scottholm in 1951 and by Ottomayer 
Hof f er in Vienna and by Cyril Fredrich in Britain, 

Its effect in anaesthetized animal and man was 
described by Castillo and De Beer in 1950 and by 
Theself in 1951 . 

In 1947 Bovel and his coworkers described 
a synthetic muscle relaxant gallamine triethiodide. 

The effect of this relaxant in man was first described 
by Huguennard and Bone (1948) in France and by Mushin 
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and his colleagues (19^9) in England, 

Gallamine triethiodide Is chemically tri 
(B-diethylaminoethoxy) benzine triethiodide. It is 
white amorphous powder, nonirritant relatively 
stable and available in 40mg/ml solution in 2ml 
and 1 0ral amples , 

J 

r- clh -cny n' 

c -c- M' — xHv) ^ 

U /}L I N £ j gTH Pi ’p g 

The intravenous bolus dose of gallamine 
triethiodide is most preferred route. The onset of 
action occur within 90-120 second and duration of 
action between 20-30 minutes. Supplementary doses 
of gallamine 20-40rag are given as required. 
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Gallamine triethiodide acts at the neuro- 
muscular junction by nondepolarization block. The 
currare molecule combine with the end plate receptors. 

Gallamine distributed throughout the body 
and about 30-100% is excreted unchanged in urine 
within two hours (Mushin et al,, 19^9). Prolong 
paralysis may follow the use of gallamine in cases 
with poor renal function (Fairley 1950, Montgomery 
and Benett Jones 1956, Faldman and Levi 1963) • 

This is partly due to the loss of redistri- 
bution sites in the kidney and also due to the lack 
of alternative pathway of excretion for the drug 
(Faldman et al,, 1969). 

It is bound to serum albumine and the increase 
in potency by increasing the pH. 

In 1956 W.D.M. Patton made distinction between 
the depolarizing and nondepolarizing muscle relaxant 
depending upon the mechanism of their neuromuscular 
blocking activity. 

Pancuronium bromide was introduced in clinical 
anaesthesia by Baired and Reid in 1967. It is an 
odourless white crystallne powder, with a bitter test. 
It melts at 215®C with decon^osition. 
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Chemically pancuronium bromide is a bisquart- 
ernary ammonium compoxand which is relatively stable 
and is supplied for clinical purpose in 2ml ample 
containing 2aig/iBl, 



C L flC Nil /'I RRg IMlUe 

The intravenous bolus of pancuronium is the 
most prefered route onset of paralysis occur within 
2 to 3 minutes. The paralysis produced by pancuronium 
last for about 25 to 45 minutes aiKi a satisfactory 
‘topping up dose* is about 1/5 to 1/10 of the original 

paralysis dose. 


16 


Pancuronium acts at the neuromuscular fimction 
in man hy nondepolarization (Baired and Reid), 

Pancuronium is believed to be excreted mainly 
unchanged in the urine but can be biodegraded to less 
active and inactive compound by metabolism up to 15 % 
of injected dose of pancuronium may be recovered from 
urine as 3-hydro zy derivative. In the absence of renal 
excretion large amount of the drug can be recovered 
from the bile much in the fonn of steroid in which 
the 17 acetyle group has been hydrolysed to either 
the hydrogen or hydrozy derivative (Agoston, Kerston 
and Melfer 1973, Agoston et al., 1973, Somogyi Shanks 
and Triggs 1977). 

Like all the muscle relaxants it is highly 
charged ion and is therefore unlikely to pass vital 
membrane easily. There is no evidence available in 
man that it is not believed to cross blood brain 
barrier. It has very little fat solubility. 

There was no evidence suggested hystamine 
release after administration of pancuronium however 
alargic reaction have been reported (M,C, Dowel and 
Clark 1969, Hana et al., 1972). 
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Hiigin and Klssling introduced Alcuronium in 
1961 and Pancuronium was discovered clinically by 
Paired and Hied in 1967 but used in anaesthesia by 
Burkett W,R. et al., in 1968, 

In 1979 Vecuronium was introduced by Durant 
et al,, and was introduced in clinical use for the 
J first timej by Crul and BooiJ of France in 1980 

(Crul J.F. and Booij L.H.D. 1980). 

I' . 
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Yecurronium bromide was originally known b^'' 
its research code ORG NC 45 and was developed by 
David Savage of organon Technika, laboratories 
(Savage et al., 1980), Vecuronium was a ‘veloped 
by nonhormonal properties of steroid molecule, %hich 
is an androstanyl derivative of acetylecholine. 

Vecuronium bromide is a buffered freeze dried 
powder, available as 4mg per ample with 1ml ample of 
water for injection as solvent* 

The powder can be kept for 3 years provided 
they are stored in the dark at a temperature below 
25® C, The trade name of Vecuronium, norcuron reflects 
the fact that 'nor' indicates that Vecuronium has 
exactly the same chemical structure as Pancuronium 
except for the absence of a methyle group. The missing 
methyl group is one which is attached to the quaternaiy 
nitrogen atom which is itself attached to the *A‘ ring 
of the steroid nucleus. 

Vecuronium is a monoquaternary homologue of 
Pancuronium, having negligible ganglion blocking and 
vagolytic properties (Agoston et al, , 1980) , 


The maintainance dose of Vecuronium is 0,03 to 
0,05mg/kg body weight. The duration of effect is 10-20 
minutes. However the larger dose of Vecuronium could 
lead to prolonged total duration of action. It is meta- 
bolized in the liver and mainly excreted in the bile, a 
small quantity is also excreted in the urine. 

Neuromuscular effects of Vacuronium are 
potentiated by both respiratory and metabolic acidosis. 

The alkaline medium accelerate the decomposition of 
Vecuronium, The potentiating effect of hyperventilation 
on the duration of neuromuscular block are probably 
minimal in clinical practice. 

Cumulative effects was not seen after repeated 
doses of Vecuronium. Vecuronium possesses an antimuscarlnic 
action 1-3 times than Pancuronium. 

As our country is a developing country so the 
ether is still in use along with several muscle relaxant 
due to the shortage of the sophisticated and costly 
instruments. As for as the safety of the patient is 
concerned with the use of these agents. Various experimental 
studies have been performed with a view to investigate 
the effect of anaesthesia on blood sugar and its 
mechanism because level of the blood sugar is the one 
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This study perhaps, started with the experiment 
of Seating in 1905 on the dog, in which there was 
rise in blood sugar level after introduction of di- 
ethyl ether and was confirmed bv othf^r wm'rk***- 


That ether produces hyperglycaemia in animals 
is proved beyond doubt, but whether there is any 
significant effect in man is still debatable* Same is 
the state of other anaesthetic agents. 


Before evaluating the changes in carbohydrate 
metabolism during anaesthesia, it will mt be out of 
place to first consider some physiological aspect of 
carbohydrate metabolism* 


PHYSIOIDGICAL ASPECTS OF BLOOD SUGAR 


Glucose, the main conversion product of carbo- 
hydrate food, enters the blood from the intestine. Since 
it is a readily diffusible substance, is distributed 
fairly uniformly throughout the body fluid both extra- 
cellular and intracellular. 

Glucose is metabolically inert and can not 
be utilized as such. Sugar is constantly added to 
blood and being utilized and stored. So maintainance 
of the blood sugar at a constant level is a balance 
between production and loss. 

During the process of metabolism of glucose 
the source, storage and utilization of glucose come 
into play, Neirvous influence, enzymatic action and 
harmonal involvement also have a significant role. 

With a correct coordination between the 
different endocrine glands, several enzymes and 
hormones, blood sugar is maintained at constant level. 
The liver has an important role in this process. 

Anatomically liver is the largest organ with 
numerous functions. Among the different functions during 
carbohydrate metabolism it plays two important roles- 
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1 - By breaking down of glycogen it can liberate 
glucose into the circulating blood to maintain the 
blood sugar at its normal level. 

2- It synthasies glycogen from glucose or other 
precursors and store it. 

The glucose of the body arises from several 
sources- 

1- The first is the intestinal absorption of the 
product of carbohydrate digestion. 

2 - Next from glycogenolysls from glycogen by an 
initial phosphorolysls which gives Glucose-1 -phosphate 
and this product in the body rapidly comes into equi- 
librium with its isomer Glucose— 6phosphate to give 
glucose and is governed by enzyme present in the liver. 

5- Third source of glucose is from gluconeo genesis 
and the formation of glucose from noncarbohydrate pre- 
cursurs. Among these are glucogenic aminoacids, glycerol 
and fatty acids arising from fats. 

As in the process of glycogenolysls the liver 
produces the necessary enzyme to hydrolyse Glucose-6- 
phosphate to yeild glucose through gluconeogenesis. 


Glucose absorbed from the gut is carried by 
the portal blood to the liver some of which is retained 
for conversion to glycogen. The reminder passes on 
to the systemic circulation for the use as follow, 

1- It may be oxidised in the tissues. 

2- It may be converted to fat . 

3- It may be converted to glycogen in muscles, 

glycogen is formed in the liver. It consist of many 
hundreds glucose units linked together with the 
elimination of water. The formation of liver glycogen 
is sumerized in fig. 4 

PROPERTIES OF LIVER GI.YCOGEN 

1, It is a suitable form to store carbohydrate. 

2, Being insoluble it exerts no osmotic tension 
and so does not disturb the intracellular fluid content 
and does not diffuse from its storage site, 

3, It has a higher energy level than a corresponding 
level of glucose. 

4, It is the only readily avilable source for blood 
glucose, 

j-t is radaily broken down under the influence 
of enzyme into glucose in the liver and maintains a 
constant blood sugar level to produce energy. 


A high glycogen content in the liver depresses 
the rate of deamination and leaves the aminoacids for 
protein synthesis in the tissues. Similarly a higher 
level of glycogen prevents the breakdown of proteins 
and prevents ketosis. 

The quickest way of building of liver glycogen 
is by raising the blood sugar level rapidly by l/V 
injection of glucose, 

OXIDATION OF GLUCOSE AND GLYCOGEN IN THE TISSUES 

In some tissues glucose from the blood is 
utilized directly for the provision of energy eg. 
Nervous tissue which obtain their energy by direct 
oxidation of glucose. It dependent upon the adequate 
level of circulating blood glucose because they have 
very low glycogen reserve. When the glucose is used 
up for energy it is first broken-down to pyruvate in 
the pix>cess of glycolysis and the pyruvate is then 
oxidised to COg and water in the citric acid cycle 

(fig. S')- 
CONVERSION TO FAT 

Conversion of sugar to fatty acids involves 
the breakdown of carbohydrate to pyruvic acid and then 
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converted to acetyle CO-enzyme A, Molecules of CX)- 
enzyme A are condensed together to long fatty acid 
chains which give rise to fat. This process is shown 
in fig, ^ 

MUSCLE GLYCOGEN 

This is formed from the circulating blood 
glucose. The rate of formation of muscle glycogen is 
increased by a rise of blood glucose and by the presence 
of insulin. Muscle glycogen is consumed during exercise 
and is built up again from glucose at rest. Muscle 
glycogen can not be readily converted to blood glucose, 

BLOOD GLUCOSE REGUUTION 

The normal morning fasting blood sugar level 
in an adult varies from 80-120mg per 100ml of blood. 

The concentration of glucose in human blood is the 
same in the cells as that in the plasma. 

The blood sugar level is maintained at fairly 
constant level by a complex mechanism. 

The main function of liver is building up and 
breakdown of glycogen rather than its storage, in 
carbohydrate metabolism. Under fasting condition when 
sugar is not reaching the blood from the alimentry 
canal the rate of glycogenolysis is equal to the rate 


of blood sugar utilization and the blood sugar level 
is maintained relatively constant. At the same time 
gluconeogenosis start in the liver from noncarbohydrate 
material which make the hepatic glycogen store maintained 
when sugar is not available from G,I.T. The process 
of gluconeogenosis provides the liver glycogen from 
which the blood sugar is supplied. 

In the muscle the blood sugar is built up into 
glycogen which gives rise to lactic acid and pyruvic 
acid during muscle contraction. Some of the lactic 
acid is A diffused into the blood, reaches the liver 
and built up again into glycogen. 

In absence of glucose supply from the gut the 
liver maintains the blood sugar. But when the supply 
from the gut is available the supply from the liver 
is temporarily cut off. 

Insulin of pancreas controlls the out put or 
intake of glucose by the liver in response to variations 
in blood glucose. Adrenaline on the other hand, by 
slowing the rate of formation of muscle glycogen from 
of blood glucose and introducing resistance to the 
migration of blood glucose to tissue causes hyper 
glycemla. 


Insulin is essential for the maintainance 
of blood sugar and life is incomplete without it. 

Glucose is inert unless it undergoes phosphor- 
ytation to Glucose-Sphosphate catabolized by the 
enzyme hexokinase. The insulin acts indirectly on 
hexokinase reaction. 

In the anterior pituitary there is a specific 
inhibitor of hexokinase reaction when it is present 
in excess it slows the phosphorylation of Glucose-6- 
phosphate. Certain adrenocortical preperation prolong 
this inhibition. 

An excess of insulin would overcome the 
physiologic inhibition of hexokinase reaction caused 
by the anterior pituitary inhibitor. 

In presence of insulin, phosphorylation is 
accelerated and blood glucose level falls and all 
reactions of G—6—Po^ would be accelerated eg, glyco- 
genesis, lipogenesis etc. 

Lack of supply of insulin or excess of anterior 
pituitary’s inhibitor causes inpairment of hexokinase 
reaction. In reverse conditions the utilization of 
glucose is slowed down and this leads to rise in blood 
glucose level. The combustion of blood glucose soon 



increases and glucose is no longer available for 
energy. Tissue protein have to be drawn which 
result in fall of liver glycogen causing ketosis 
and negative balance takes place. 

Adrenaline and noradrenaline raise the 
blood sugar level by stimulating glycogenolysis. 

This rise in blood sugar level ensures a supply 
of carbohydrate from the muscular activity of 
fight or flight which follows an initial stimulus. 

Adrenaline stimulate glycogenolysis in 
both liver and muscle causing hyperglycemia there 
by, a fall in liver glycogen. Administration of 
hydrocartisone cause a rise in blood sugar by 
stimulation of glycogenosis and to a diminished 
utilization of glucose. 

Thyroid hormone has no role on blood sugar 

level. 

There are many ways by which the nervous 
system brings about a rise in blood sugar 
1, Stimulation through the hepatic nerves 

leading to the breakdown of glycogen already present 
in the liver. 
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2, Stimulation of internal secretion of adrenal 
gland. 

3. Inhibition of internal secretion of insulin. 

A much smaller quantity of adrenaline is 
required to raise the blood sugar. 

When the requirements are more or less rate 
of production is regulated by alteration in the balance 
between the two antagonistic harmones, insulin and 
adrenatine in the blood. Adjustment in the balance 
between insulin and adrenaline is controlled by 
nerves. 

As far as the effect of anaesthesia on blood 
sugar level is concerned various experimental studies 
have been performed. Seeling (1905) was perhaps the 
first person who has shown that the administration 
of ether in dog produces both hyperglycaemia and 
glycosuria by hampering with the action of insulin. 
However other anaesthetic agents did not interfare 
with insulin hyperglycaemia (Chamber*s et al., 1927) 
or enhanced the effect of insulin (Aubertin and 
Tringuir 1932), 

Thus the concept that anaesthetic might cause 
hyperglycemia by interfasting with the action of insulin 
in hi^ly disputable. 


Moreover ether did not produce its costomary 
rise of blood sugar in patient with hepatic disease 
(Cantarow and Gerhert 1931). This finding together 
points to the role of liver in the hyperglycaemia of 
ether anaesthesia. 

It is Biore probable that the rise in blood 
sugar is the result of increased hepatic glycogenolysis 
either due to direct action of ether or due to increased 
H-ion concentration associated with ether anaesthesia. 

Some observers have recorded considerable 
increase in the blood sugar level sometimes more than 
200mg96 (Mehler 1927 Mackary 1928, Mackay and Dyke 
1928 Minitts and Huspers«933) but Benerjee (1933) 
and Johnson (1949) have shown that this hyperglycaemia 
is the result of sympatheticoadrenal system with the 
subsequent release of epinephrine and mobilization 
of glycogen from the liver. 

The demonstration of glucose intolerance 
during thiopentone anaesthesia appears to be relatively 
straight forward sympathoadrenal response. The blood 
sugar remains essentialy unchanged in the fasting 
patient anaesthetized by thiopentone alone (Olmsted 
and Coulhard 1928 and Ravdin 1929). 



Cantarrow and Gehert (1951) have studied the 
effect of ether anaesthesia on patients having liver 
and biliary diseases and found that glycogenic function 
of liver is impaired and the ether did not produce 
its costummary rise of blood sugar in such patients 
because it is fairly well established that anaesthetics 
diminished the uptake of glucose by the tissue 
(Macintosh and Pratt 1938). 

Knofel ( 1936 ) advances the theory that anaesthetic 
agents acting on the cerebral cortex causes hyper- 
glycaeraia by stimulating the sympathetic system and 
production of epinephrine as there is no rise in blood 
sugar level in cases of patients haveing bilateral 
adrenolectomy (Macraie 1931). 

Thus the mechanism of producing h 3 rperglycaeffila 
appears to be due to a central stimulation which is 
transmitted to the adrenal gland through the sympathetic 
system and these glands by hormonal action cause 
glycogenolysis in liver. Later on Johnson (1949) also 
observed the same finding. The acceptable hypothesis 
which gain the strength that the anaesthetic agent 
bring about the release of adrenaline into blood stream 
from the suprarenal gland intum accelerate the dis- 
integration of liver glycogen and so mobilize glucose. 



According to Engstrand and Friedberg (1945) 
parenchymatous organ especially the liver are injured 
under necrosis during anaesthesia and this nacrosis 
causes the highest degree of hyperglycaemia due to 
overflow of the epinephrine from the adrenal gland, 

Macintosh and Pratt suggested that ether and 
other anaesthetic agents accelerate the breakdown of 
glycogen in the brain, liver muscle and otherli tissue 
of the body causing the increase the blood sugar 
level. According to these worker this is the compensatory 
mechanism means to minimize the effect of anoxia 
upon nervous tissue caused by anaesthetic. 

Several procedure eg, high spinal anaesthesia 
above 4th thorasic segment (in which splanchnic 
nerve was blocked) , denervation of adrenal , total 
syn^jathictonary use adrenergic blocking agents have 
been shown to prevent hyperglycaemia due to ether 
nacrosis (Phillip and Freeman 1933, Johnson 1949) . 

Bunker (1958) stated that the most widly known 
clinical metabolic distiarbance is the rise of blood 
sugar level during anaesthesia. While Murdoch (1958) 
said that anoxia itself causes most rapid rise in blood 
sugar level. Of the several hypothesis which Is accepted 


38 


by many, is the hyperglycaemia occuring due tt^lycogen 
olysis in the liver as a result of liberation of cat- 
cholamine, particularly adrenaline, mainly from the 
suprareml gland and also from the adrenergic nerve 
endings, due to the central activation of syn 5 )athetic 
system, caused by stress response during anaesthesia 
and surgery (Keating 1958, Annannumthodo Keating 
and Patrick 1958). 

Haris (1959) has shown that with unpreaedicated 
patients the induction of anaesthesia may cause 
considerable emotion and stress and consequently 
cause rise in blood sugar level. With this view 
Hunter 1959) carriedout the experiment on blood 
sugar level and he concluds that during Halothane 
anaesthesia which is known to depress the syn^ath— 
atico adrenal system there was no significant rise 
in blood sugar level even after 2 hours (Topkins 
and Artusio 1959). 

Brewster, Bunker and Beecher (1962) concluded 
that total pre ganglionic sympathetic block prevented 
epinephrine and nor epinephrine output dixring ether 
anaesthesia and the absence of metabolic acidosis 
and hyperglycaemia was due to the failure of catecho- 
lamine release. 
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The well known elevation of serum lactate and 
pyruvate and the less consistent elevation in citrate 
and alpha ketoglutarate which occur during ether 
anaesthesia but not with thiopentone may again be 
reasonably assumed to be related to increase S3rmpa- 
thoadrenatine activity. 

Irrespective of anaesthesia higher rise of 
blood sugar occured in those patients who under went 
abdominal and pelvic operation than in those undegoing 
extra abdominal operation. 

This might be due to handling of viscera which 
is known to cause sympathoadrenal stimulation 
(Griffith 1953). 

Annamunthodo et al ( 1958 ) attributed the rise 
in blood sugar level to the mobilization of glucose 
from liver while Griffith (1939) has observed that 
rise in blood sugar level was propotioned to the blood 
level of advenaline, 

Clark (1968) showed rise in blood sugar during 
body surgace surgery with thiopentone nitrous oxide with or 
with/relaxant. He observed that general anaesthesia 
itself did not show any elevation of blood sugar till 
the commencement of surgery and though that stress of 


surgery increases circulating catecholamine and 
corticosteroid which inturn increase the blood sugar 
level, 

Mehta and Buston (1975) postulated that surgical 
stress raises blood glucose which inturn is due to 
the activation of the hypothalamopituitary-adrenal 
axis and anaesthesia definitly modifies the effect 
of surgical stress. 

The attenuation of blood glucose level changes 
varies with the anaesthetic technique (Amanunthodo et 
al,, 1958, Browage et al,, 1971 and Aheram and Walker 
1979) depending upon their ability to supress the 
reflex syn^jathatic activity in response to surgical 
stimulation. 

Any form of stress is accoii 5 )anied by change 
in the level of plasma cortisol catecholamine growth 
hormone, insulin and glucagon (Oyarma and Katsuki 1970) 

The stress of surgical intervention has 3 
component:- 

The psychic stress due to fear of iH 5 >ending 

operation, 

2- * Stress due to anaesthesia, 

3- St ess due to surgical trauma. 
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Preoperative psychic stress is reported to 
cause a significant elevation of blood sugar level 
regardless preoperative starvation (Allison et al., 
1969). 

R, Sudhina Laxmi, M. Usha Rani, D* Vijays 
Kumar Menon and M. Venketa Rao (1973) also observed 
in their work that there was a Fise in blood sugar 
level after induction and during surgery* Ether 
showed hyperglycaemic tendency and maximum rise in 
blood sugar was observed in patients operated under 
ether anaesthesia. 

As far as the effect of muscle relaxant is 
concerned its effect on blood sugar level during 
anaesthesia not much work have been done but it is 
clear that the muscle relaxant have no direct effect 
on the blood sugar physiology. Any change in the 
blood sugar level may be due to the other factors 
like anxiety, hypoventilation or hyperventilation 
during anaesthesia and lighter plain of anaesthesia. 
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OBSERVATION 


In the present study the effect of ether, 
pancuronim, gallamine and vecuronium on blood sugar 
level was compared and evaluated in 60 patients. 

Patients were of both sexes and over the age 
of 20 years but below the age of 60 years* 

These 60 patients were randamly alocated into 
four groups depending upon the anaesthetics or muscle 
relaxant used. Each group was comprised of 15 patients. 

AGE DISTRIBUTION 

Out of 15 patients in group I (Ether) 4 patients 
were between age group of 20-30 years, 5 patients between 
30-40 years, 3 patients between 40-50 years and 3 patients 
between the age group 50-60 years. 

In group II (Pancuronium) 5 patients in range 
of 20-30 years 2 patients in range of 30-40 years of 
age, 3 patients were in age group of 40-50 years and 
5 patients between 50-60 year of age group. 
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TABLE NO. 1 

SHOWING THE AGE DISTRIBUTION OF THE PATIENTS 


Age group 

1(E) % 

II(P) % 

III(G) % 

IV(V) % 

Total 

20-30 

4 

5 

3 

3 

15 

30-40 

5 

2 

1 

7 

15 

40-50 

3 

3 

5 

2 

13 

50-60 

3 

5 

6 

3 

17 

Total 

15 

15 

15 

15 

60 


In group III (Gallamine out of 15 patients 
3 patients were between the age group of 20-30 years 
1 patient was between 30-40 year 5 patients were 
between 40-50 years of age group while 6 patients were 
in age group of 50-60 years* 

In group IV (Vecuronium) out of 15 patients 
3 patients were in between 20-30 years of age 7 patients 
in age of 30-40 years 2 patients were between 40-60 
year of age while 3 patients were in the age group of 
50-60 years. 

Regardless the anaesthesia group there were 
15 patient in age group of 20-30 years and 30-40 years 
each, 13 patient were in age group 40-50 years. While 
17 patients in the age group of 50-60 years. 


SEX DISTRIBUTION 


Out of 60 patients 33 patients (55%) were 
male patients while remaining 27 patients (45%) 
were female patient. 


TABLE MO, 2 

SHOWING SEX DISTRIBUTION 


Sex 

Ether 

Pancuronium 

Gallamine 

Vecuroniiim 

Total 

Male 

8 

4 

9 

12 

33(55%) 

Female 

7 

11 

6 

3 

27(45%) 

Total 

15 

15 

15 

15 

60 


Distribution of male and female patients in all 
4 groups was as followj- 

8 male and 7 female patients was in ether group 
while 4 male and 11 female were in pancuronium group 9 
male and 6 female were in gallamine while remaining 12 
male and 3 female patients were in vecuronium group 
(Table no, 2) . 

Table no. 3 shows the type of operation in 
which the drug were used. In 1st group under ether 
anaesthesia cystolithotomy were performed in 3 patients 
hysterectomy in one patient tonsilectomy in 2 patients 
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laperatomy in 3 patients cholecystactomy in one patient 
mastoidectomy in 2 patients nephrolithotomy in one 
patient and mastactomy in 2 patients. 

In second group pancuronium was used to fascilitate 
for hysterectomy in 3 patients laperectomy in 5 patient 
cholecystectomy in 4 patients and mastoidectomy in 
3 patients. 


TABLE NO. 3 

SHOWING THE VARIOUS TYPE OF SURGICAL PROCEDURE 


S.No. 

Name of operation 

1(E) 

II(P) 

III(G) 

IV(V) 

Total % 

1 

Cysto lithotomy 

3 


- 

1 

4 

6,66 

2 

Hy street omy 

1 

3 

1 

2 

7 

11.66 

3 

Tonsilectomy 

2 

- 

2 

1 

5 

8,33 

4 

Laperatomy 

3 

5 

4 

5 

17 

28.66 

5 

Cholecy stactomy 

1 

4 

1 

3 

9 

15.00 

6 

Mastoidectomy 

2 

3 

2 

1 

8 

13.33 

7 

K. Nailing 

- 

•m 

3 

1 

4 

6.66 

8 

Nephrolithotomy 

1 

- 

1 

1 

3 

5.00 

9 

Mastactomy 

2 

- 

1 

- 

3 

5.00 


Total 

15 

15 

15 

15 

60 

100.00 


In group III muscle relaxation was provided with 
gallamine for hysterectomy in one patient tonsilectoray 
in 2 patient laperatomy in 4 patients cholecy stactomy 
in one patient mastoidectomy in X K-Nailing in 
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3 patients Nephrolithotomy in one patient and 
mastactomy in one patient (Table no. 3). 

In IVth group relaxation was given with the 
help of vecuronium for cystolithotomy in one patient 
hysterectomy in 2 patients tonsilectomy in one patient 
laperatomy in 5 patients cholecystectomy in 3 patients, 
mastoidectomy, K-Nailing and nephrolithotomy, 1 patient 
each (Table no. 3). 

In this way there were 4 patient of cystolithotomy 
(6,66%) 7 patients of hysterectomy (11,66%) 5 patients of 
tonsilectomy (8,33%) 17 patients of laperatomy (28,66%) 

I 

9 patients of cholecystactomy (15%) 8 patients of 
mastoidectomy (13.33%) 4 patients of K-Nailing (6,66%) 

3 patients of nephrolithotomy (5%) and 3 patients of 
mastactomy (5%) (Table no, 3). 





table m-fi 


^8SS.Ii3EM£E®iNT 


Mean 


Mean% 

gain 


t value 
P value 


SHOWING THE DIFFERENT STATISTICAL MTAfVAIJIR^ FOR 


Mean 

S.D. 

Meaii% 

gain 



TABLE NO . h 


Sample Ether 


Pancuronium Gallamine Vecuronium 


SHOWING TH 


DIFFERENT STATISTICAL DATA (VALUES ) FOR ETHER 


) 

)9 

85.06 

+59.36 

83.13 

+37.41 

92. 

+2i 

> 

83.02 

85.13 

94, 


+44.74 

+24<»64 

±2i 



■MW 




ean 

82.5 

91.4 

105.86 111.93 

114.33 

.D. 

38.20 

27.118 

26.09 

19,63 

28.4178 

ean% 


9A5% 

20.36% 

26.30% 

28.48% 

ain 






Z 


6.93 

23.6 

28,86 

30.6 

Hz 


6.06 

11.23 

10.09 

9,0079 

t value 


4.406 

8.1328 

11,069 

13.14339 

P value 


/0,001 

/0.001 

/0.001 

/0.001 
















TABLE NO. 8 


SHOWING DIFFEREMT STATISTICAL VALUES FOR VECURONIUM 
6^UP ' ^ 



I 

II 

III 

IV 

V 

Mean 

81.66 

88.46 

92.46 

94.53 

96.26 

S.D. 

33.33 

22.58 

24.35 

24.36 

22.85 

Mean^gain 


8.31% 

13.224% 

15.751% 18.0% 

Z 


3.866 

7,666 

9.93 

1 1 .666 

> 


4.97 

4,66 

4.57 

4.391 

t value 


2,356 

5.1618 

6.7329 

7.932 

P value 


Z0.03 

Z0.01 

/0.025 

zo.or 


ANALYSIS OF DATA 

The results obtained froa the all four groups 
were conqpared by using siBsjile statistical method. The 
t test was used to compare between each group and 
'P’ value was taken from chart of probability. 
STATISTICAL CALCULATION 

(1) Mean X » ■ 

where X » values in mg96 

n * No. of patients in the grtJiQ) 

(2) Standard deviation (5.D,) 

2 

S.D. - (XX >11 
. n 

were X » value in mg^ 

Y « Mean 

n ■ No. of patients 


52 









DISCUSSION 


"rhe present study was performed to evaluate 
the change in blood glucose level due to the effect 
of ether, and 3 muscle relaxant Pancuronium, C^llamine 
and Vecuroniuu; when they are used for general anaes- 
thesia, In the present study only adult patient were 
selected. Their age ranged between 20-60 years to 
circumvent the variables at the extrems of age. 

Patients subjected to routine surgical procedures 
were included in this study and emergency procedure 
were excluded to maintain standard condition as for 
as possible# All patients were of ASA grade I or II, 

In this study same premedication drugs. Induction 
agents and supplementary analgesia dnigs were used in 
all cases to avoid the influence on the dosage and 
action of Ether or any muscle relaxant drug. 

The present study shows that in ether group, when 
we take the mean of the value of blood sugar level of 
all 15 patients then we see that there was 10,8% rise 
in II sample when it is compared with 1st sample 
(coatrol sample) . While in HI sample rise was 21 .23% 
in IVth sample rise was 36-06% and In the Vth sample 
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this rise was 37.5% of the contro3j (sample) value 
(Table No, 

In case of Pancuronium group this rise in Ilnd 
sample was 4,32% of the 1st (control) sample. In the 
same way when compared with control sample this rise 
was 4.82%, 4.24% and 8.96% in sample III, IV and Vth 
respectively (Table No, 

In case of Gallamine the rise in blood glucose 
level in terms of percentage of control value was 
5.15% in Ilnd sample 3.001% in III sample 5.43% in 
IVth sample and 11.1% in Vth sample (Table No. 7 ). 

In case of Vecuronium the rise in blood glucose 
level in terms of percentage of control value was 8,3% 
in II sample 13,2% in III sample 15.7% in IV sample and 
18% in Vth sample. 

As shown in table no.S"'-'^ we can compare the 
rise at different interval during the use of different 
drugs. 

After pMfeiedication rise in blood sugar level 
is below 10% in all case wise ether, pancuronium, 
gallamine and vecuronium. But after 5 minutes of 
intubation there was above 20% rise in case of ether 
while in case of pancuronium and gallamine it was 


below 5% and in case of vecuronium where it was above 
13% rise when compared with control value. 

After 30 minutes of intubation the percentage 
rise in case Of ether was above 35% while in case of 
pancuronium and gallamine it was around 5% except in 
case of vecuroniuiri where it was about 15%, 

After extubation the percentage rise in case 
of ether was above 37% while in case of 3 relaxants 
it was about 9%, 11% and 18% respectively. 

The rise in blood sugar level upto the pre- 
medication is almost equal in all four group of this 
study . 

It is well known fact that preanaesthetic 
medication alone does not completly prevent the effect 
of preoperative psychic stress on blood glucose. 

Any form of stress is accompained by change in 
the level of cortisol catecholamine growth hormone 
insuline and glucogone (Oyama an Matsuki 1970) which 
are intimatly associated with the regulation of blood 

glucose. 


Increase in blood glucose concentration has 
long been knovm to occur after surgery trauma or 
anaesthesia as a result of S3niipathoadrenal stimulation 
(Mehta and Burton 1975). ^he stress has 3 component 

(1 ) the psychic stress due to fear of impending of 
operation. 

(2) stress due to anaesthesia. 

(3) stress due to surgical trauma (Engquist and Wither 
1972). 

In this way the stress factor which is common 
in all four groups of this study could not be elementated 
completely even with the preanaesthetic medication. 

In this way the rise in blood glucose level in all 
groups, more or less is a must where this stress is 
responsible for such elevation of blood glueose level. 

Although this rise varies with different groups 
for example there is 10,8?i rise in case of ether group 
4,32% in pancuronium group 5.15% in gallamine group and 
8,3% in case of vecuronium group. But after start of 
surgery and use of different anaesthetic drug like ether 
pancuronium, gallamine and vecuronium there is steep 
rise in blood glucose level upto about 40% of value which 
was taken after premedication in case of ether group. 
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IVliile it is between 5-16% in other three group. Other 
factors like surgical trauEa and stress being common. 
There is only high rise in case of ether group and 
not so much in other relaxants group. This gradual 
increase in the blood glucose level in case of ether 
from 10.8% to 37,3% may be due to the use of ether 
because in other relaxant groups, this rise is 
below 18% which may be due to the surgical trauma 
and stress. 

But in case of ether there is marked and 
prograssive rise in blood sugar level because the 
mean blood sugtor level at tlie time of induction was 
91,4mg% v/hich increase upto 114.33mg%, There was 
change of 23mg% in blood glucose level, Ostama et al 
1971 reported a prograssive rise in blood sugar level 
due to ether anaesthesia. 

Similar findings was observed in this study 
during ether anaesthesia and surgery. 

In case of pancuronium group there is little 
rise in blood g;lucose level before the use of relaxant 
i,e, about 4.52% rise, but after the use of relaxant 
there is very little change in blood glucose level 
that was upto only about 8 , 96 - 4.32 » 4 . 64 %. 


In this group total mean of blood glucose level 
was 84,2ing5^ which was at the time of Induction and this 
increases upto only 88,46mg?o at the end of surgery and 
anaesthesia. Thus the only change in blood glucose level 
was 88.46-84.20 » 4.26mg% (Table No.^). 

In case of gallarnine at the time of induction 
the rise in blood glucose level was 5.15% which rises 
upto 11,1% at the end of surgery and anaesthesia. 

There was mean blood glucose level 84,90mg% 
at the time of induction which rises upto 89.73nig% 
at the end of surgery and anaesthesia. It means there 
is only change of 4,83% during the whole process of 
anaesthesia surgery. In the similar way in case of 
vecuronium at the time of induction the mean blood 
sugar level was 88,66mg% which reaches upto 96,26mg% 
causing the only difference of 92.26-88,66 = 7,60rag%, 

As for as no work regarding the effect of 
muscle relaxant on blood glucose level is available 
so in absence of the findings of previous work this 
is not possible to compare with the findings of present 
study. 


In this way the change in blood glucose level 
due to the influence of ether and other 3 muscle 
relaxant was as under: - 

Group I Ether - 23.00mg?i or U0% 

Group II Pancuronium - A,26mgi^o or 4.64% 

Group III Gallamine - 4.83mg?i or about 6% 

Group IV Vecuronium - 7.80% or 5% 

This shov/s t?iat there is very highly significant 
rise in blood glucose level during the ether anaesthesia 
while in case of relaxants there is only significant 
rise in blood sugar level. 
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SUI-mRY 


The present study entitled "The study of 
changes in blood glucose level during general 
anaesthesia, in patients under going surgery" 
was carried out at M.L.B. Medical College Hospital 
Jhansi over a period of one year* The patients were 
divided into four groups depending upon the use of 
anaesthetic drugs. 

For anaesthetic drugs were used: 

1* Ether Inhalational agent 

2. Pancuronium j 

3. Gallamine ) Non depolarising agents 

4. Vecuronium ) 

Ether is in use for a long period as a inhalational 
agent in the forEi of ether vapour. In the developed 
countries it is not in use now a days but in India 
being a devloping country it is still in use. 

Non depolarising muscle relaxants revolutionized 
the anaesthetic practice. The? e drugs produce active 
muscular relaxation without unwanted side effects* 

They have made it possible fox' the anaesthesiologist 
to have adequate control over ventilation of the patients. 


MIFJ 
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There is a clinical neeil for a now non- 
depolarizing muscle relaxant of shorter duration 
less cumulative property and fewer side effects. 

These new muscle relaxant will no doubt changes 
our pattern of practice by improving the safety 
and clinical relaxation, 

ETHER 

It was prepared by Valerius Cordus in 1540 and 
Sigmund August Forbenisius named it ether and was used 
in anaesthesia by W.E, Clarke in 1842. 

It is volatile liquid of molecular weight 74 
and boiling point 35°C specific gravity of vapour 
being 2,6. Ether vapour is fl&mrnable in air. Chemically 
it is inert and can l)e stored in dark cool place 
unaltered in body and 85-90% is eleminated by lungs. 
This causes increases in heart rate at first due to 
(i) Catecholamine libration (ii) Syinpathatic stimu- 
lation and Vagal depression later the heart rate is 
relatively unchanged , 

There are some side effect of ether, 

1, Nausea and vomiting post operatively. 

2, Explosive risk when used with Og and N 2 O, 

3, Slow induction and recovery from anaesthesia. 



Pancuronium bromide is a bisquaternery amino steroid, 
described by Buckett, Hewett aid Savage in 1967. It 
appeared to be an effective long acting non-depolarising 
neuromuscular blocking agent, without the evidence of 
steroid activity. The paralysis remained between 25 to 
45 minuts. 

Pancuronium is a markedly cumulative drug. 

It causes very little hystamlr,e releare and mild 
transient depression of plasma cholenesterae. Pancuronium 
is known to have no effect on the liver or any influence 
over the carbohydrate metabolism causing no significant 
change in blood sugar level. 

GALUiMINE TRIETHIODIDE 

Gallamine triethlodide e synthetic nondepolarising 
muscle relaxant was first desc ribed by Bovet et al in 
1947 and used in anaesthetic practice by Huguenard et al 

in 1947. 

Chemically Gallamine is tri (B-diethyl amino 
ethoxy) Benzine tri ethiodide. It is intermediate 
acting agent with duration of action between 20-30 
minutes. 


PA NCURONIUM BROfilDE 


Tachycardia and hypertension occur in the use 
of this drug but it has no direct or indirect effect 
over the liver function or carbohydrate metabolism, 

YECUROMIUM BFiOMIDb; 

Vecuronium bromide is a recently introduced 
nondepolarising neuromuscular blocking agent developed 
by Savage in 1979. 

Chemically the drug is the mo no quaternary 
hopologue of Pancuronium, However the sterioisometric 
relation-ship of the 3 acetyle group to the parent 
ring makes it structurally dis-similer. Advantage of 
this drug is its short duration of action in low doses 
and its lack of curmulative effect and its minimal 
side effect on C.V.S. liver and carbohydrate metabolism 
in doses upto 20 times that required for paralysis. 

Vecuronium with its remarkable lack of effect 
on C.V.S, liver and other organ, is probably an example 
of the forerunner to a new generation of neuromuscular 
blocking agents which provide the anaesthetist with safer 
and more efficient means of producing muscle relaxation. 


MODKL OF PRESENT STUDY 


The present study was planned with aim to study 
the changes in blood glucose level during general 
anaesthesia in patients under' going surgery under ether, 
pancuronium bromide, gallamine triethiodide and 
vecuronium bromide, 

A total number of 60 patients of either sex 
and between 20-60 years of age were selected to fulfil 
the purpose of study. 

All the patients were of ASA grade I or II and 
they were randomly allocated in 4 groups on the basis 
of ether and 3 muscle relaxant used, 

\\/hich were as follow 

Group I;- In this group ether was used as a inhalation 
agent for the maintainance of anaesthesia. 

Group II;- In this group pancuronium bromide was used 

in the dose of 0,1mg/kg body weight. 

Group III:- Gallamine triethiodide was used in this 
group in the dose of 2mg/kg body weight. 

Group IVj- In this group vecuronium bromide was used 
in the dose of 0.08/kg body weight each group consist 
of 15 patients. 
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AM ESTHETIC MAMAaF.MF.WT 


Besides the preanaesthetic medication and 
anaesthetic management remained same in all patients 
of study group. The premedication consisted of Atropine 

0. 6mg given intramuscularaly 30-45 minutes prior to 
induction. 

Induction was performed with the sleep dose of 
2.5% thiopentone (4-6mg/kg) intraveinously followed 
by the administration of suxamethonium (80-1 OOmg) l/V. 
Subsequently intubation was done with proper sized 
cuffed endotracheal tube connection were made to attach 
the patient with mapelson A circuit of Boyle’s apparatus, 

1. P.P.V, was continued. Anaesthesia was maintained with 
the mixture of N 2 O and 0^ (60:40) total gas flow was 
7-9 litre/minutes. 


OBSERVATION AInID AMALYSIS 

Patients in all the 4 groups were observed for 
the change in the blood sugar level at the different 
interval during anaesthesia. For this blood sample were 
collected as follow. 
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Sample 

I - 

Just before premedication. 

Sample 

II - 

Just before induction. 

Sample 

III ~ 

After intubation. 

Sample 

IV - 

30 minutes after intubation 

Sample 

V - 

After extubation. 


from all the patients of each group. Blood glucose 
level estimation was done in each sample. 

After the estimation of the blood glucose 
level in the various sample of the patients of all 
4 groups and after analysing these findings with the 
help of statistical calculation, it was observed that 
there is very highly significant rise in case of the 
ether anaesthesia. This rise in upto 40% of the 
initial value. 

But in case of pancuronium anaesthesia there is 
very saall rise in the blood sugar level was observed. 
This case of gallamine a small, rise was observed in 
blood sugar level which was 5 to 11%, 

Lastly in case of vecuronium bromide anaesthesia 
there was upto 5% rise in blood glucose level. 


CONCLUSION 


From the present study we concluded that 
in comparisation of muscle relaxant ether causes 
much more hyperglycaeinia during general anaesthesia 
which is very highly significant rise. 

But in case of muscle relaxant the change in 
hlood glucose level is just significant. 
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The present study entitled ” The study of 
chsn^evS in blood glucose level during general 
nriao'sthesiajin patients under going surgery" 

WS3 carried, out at K.L.B. Medical College Hospital 
Jliansi over a period of one year. The patients were 
divided into four groups depending upon the use of 
anaesthetic drugs. 

F'or anaesthetic drugs were used: 

1 » Ether Inhalational agent 

2. Pancuronium j . 

3. Gal] amine ) Non depolarising agents 

4. Vecuroniuti! ) 

Ether is in use for a long period as a inhalational 
agent it: t};e forn of ether vapour. In the developed 
countries it is not in use now a days but in India 
being a devloping countty it is still in use. 

Non depolarising muscle relaxants revolutionized 
tiie anaesthetic practice. These drugs produce active 
muscular relaxation without unwanted side effects. 

They have made it possible for the anaesthesiologist 
to have adequate control over ventilation of the patients , 


2 


61 

There is a clinical need for a new non- 
depolarizing rnuixle relaxant of shorter duration 
lens currailative property and fewer side effects. 

Tiiese new nuscle relaxant v/ill no doubt changes 
our pattern of pmctico by ixip roving the safety 
and clinical relaxation, 

Eir-iSR 

It v/as prepared by Valerius Cordus in 15^^0 and 
bipn-.uiid August Forbenisius named it ether and was used 
in anaesthesia by b.K. Clarke in 18A2, 

It is volatile liquid of molecular v;eight Jk 
and boilirg point 35°C specific gravity of vapour 
being 2.6. other vapour is flamnable in air. Chemically 
it is inert and -can be stored in dark cool place 
unaltered in i'Ody arjd 65-90/' is eleminated by lungs. 
Tl.is causes increases in heart rate at first due to 
(i', Cat .cht Isr.ir.i; litration (:li) SympatV.atic stir.u- 
I'ulca ' rJ Vqqjl depres.uon later t’ue heart rote ’is 
relatively unchanged. 

There are some side effoct of ether, 

1, 'k'useri and von-iting post operatively, 

2, kxplosiva risk when used with Og and 1 - 120 , 

3, Ocv/ induction and recovery from anaesthesia. 
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PANCURGNIU’’ BixOigPE 

Pancuronium bromide is a bisquaternei^ amino steroid, 
described by Buckett, Hewett and Savai^e in 1967, It 
appeared to be an effective long acting non~depola rising 
neuromuscular blocking agent, without the evidence of 
steroid activity. The paralysis remained between 25 to 
A 5 mi nuts. 

Pancuronium is a markedly cumulative drug. 

It causes very little hystaraine releare and mild 
transient depression of plasma cholenesterae. Pancuronium 
is known to have no effect on the liver or any influence 
over the carbohydrate metabolism causing no significant 
change in blood sugar level. 

GALIh!1Ii:E TRIgTPICDIDr: 

Callamine triethiodide a synthetic nondepolarising 
muscle relaxant was first described by Bo vet et al in 
1547 and used in anaesthetic practice by Huguenard et ol 
in 1947, 

Chemically Callamine is tri (B-diethyl amino 
ethoxy) benzine tri ethiodide. It is intermediate 
acting agent with duration of action between 20-30 
minutes. 


Tachycardia and hypertension occur in the use 
of this drug but it has no direct or indirect effect 
over the liver function or carbohydrate metabolism, 

VECUROMIUH i^ROi'IDB 

Vecuronium bromide is a recently introduced 
nondepolarising neuromuscular blocking agent developed 
by Savage in 1979. 

Chemically the drug is the monoquaternary 
hoq^ologue of F-ancuroniura, However the sterioisometric 
relation-ship of the 3 acetyle group to the parent 
ring makes it structurally dis-similar. Advantage of 
this drug is its short duration of action in low doses 
and its lack of curnrulative effect and its minimal 
side effef-t on C,V.S, liver and carbohydrate metabolism 
in doses upto 20 times that required for paralysis. 

Vecuronium with its remarkable lack of effect 
on C.V.3, liver and other organ, is probably an example 
of tlie forerunner to a new generation of neuromuscular 
[ilocking agents which provide the anaesthetist with safer 
and more efficient means of producing muscle relaxation. 
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MODM. G^' PHKMCCT STUDY ‘ 

The pre-.ent study was planned with aim to study 
the c’nangeG in blood glucose level during general 
anaesthesia In patients undei' going surgery under etheri 
pancuronium bromide, . gallamine triethiodide and 
vecuroniu 0 i hx'omide, 

A total number of 60 patients of either sex 
and between 20-60 years of age were selected to fulfil 
the puri)05io of study. 

All the patients were of ASA grade I or II and 
th;ey were randomly allocated in 4 groups on the basis 
of ether and 3 muscle relaxant used, 

V.Tilch v/ore as follow:- 

Group I:- In this group ether was used as a inhalation 
agent for the malntair-ance of anaesthesia. 

Group II;- Iri tr.is group pancuronium bromide was used 
in the dose of 0.1mg/kg tody Weight, 

Group III:- Gollaraine triethiodide was used in this 
group in the dose of 2m£/kg body weight. 

Group IV}- In this group vecuronium bromide was used 
in the dose of 0,0f3/kg body weight each group consist 
of 15 patients. 
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Besides the prearmesthetic medication and 

rtHSesthetlc . rnanap’ement 

.cment remained same in all patients 

of study group. The premedicatinr. . • ^ 

pi -meaicdtion consisted of Atropine 

0.6mfi given Intramusoularaly 30-45 .nlnutee prior to 

induction. 

Induction was performed with the sleep dose of 
2.5K thiopentone (4-6mg/ke) Intravelnously followed 
ly the adninlstration of suxamethonium (SO-IOOmg) I/v. 
Ouhsequently intubation was done with proper siJed 
cuffed endotracheal tube connection were made to attach 
the patient with mapelson A circuit of Boyle's apparatus, 
I.i-.I.V. was continued. Anaesthesia v;as maintained v;lth 
the mixture of rj^O and 0^ (60:40) total gas flow was 
7“9 litre/ainutes. 


(Hj5~:KRV/.TIGN /.^J) Al'AlJSIS 

Patients in all the 4 groups wore observed for 

the Change In tlie blood sugar level at the different 

Interval durl„,s ansesthesin. For this blood sample were 

collected as follow. 





Sample I - Just before preraedication« 

Sample II - Just before induction. 

Sample III » After intubation. 

Sample IV - 30 minutes after Intubation. 

Sample V -« After extubation. 

from all the patients of each group. Blood glucose 
level estinatiori was done in each sample. 


lifter trie estimation of the blood glucose 
level in the various sample of the patients of all 
4 groups and after analysing these findings with the 
help of statistical calculation, it was observed that 
there is very highly significant rise in case of the 
ether anaesthesia. This rise in upto 40% of the 
initial value. 

But in case of pancuronium anaesthesia there is 
very saall rise in the blood sugar level was observed 
This case of p;allamine a small rise was observed in 
blood sugar level which was 5 to 11%. 

■ ■ 'ft ' 

Lastly in case of vecuronium bromide anaesthesl 
there Wcs upto 5% rise in blood glucose level. 



I 
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From the present study we concluded that 
in comparisr’tion of muscle relaxant ether causes 
much more hyperglycaenia during general anaesthesia 
wrsich is very highly significant rise. 

But in case of muscle relaxant the change in 
blood glucose level is ^ust significant. 





